Kinetics of factor Xa inhibition by recombinant tick anticoagulant peptide: both active site and exosite interactions are required for a slow- and tight-binding inhibition mechanism.
Recombinant tick anticoagulant peptide (rTAP) is a competitive slow- and tight-binding inhibitor of factor Xa (FXa) with a reported equilibrium dissociation constant (K(I)) of approximately 0.2 nM. The inhibitory characteristics and the high selectivity of rTAP for FXa are believed to arise from the ability of the inhibitor to specifically interact with the residues of both the active site as well as those remote from the active site pocket of the protease. To localize the rTAP-interactive sites on FXa, the kinetics of inhibition of wild-type and 18 different mutants of recombinant FXa by the inhibitor were studied by either a discontinuous assay method employing the tight-binding quadratic equation or a continuous assay method employing the slow-binding kinetic approach. It was discovered that K(I) values for the interaction of rTAP with four FXa mutants (Tyr(99) --> Thr, Phe(174) --> Asn, Arg(143) --> Ala, and a Na(+)-binding loop mutant in which residues 220-225 of FXa were replaced with the corresponding residues of thrombin) were elevated by 2-3 orders of magnitude for each mutant. Further studies revealed that the characteristic slow type of inhibition by rTAP was also eliminated for the mutants. These findings suggest that the interaction of rTAP with the P2-binding pocket, the autolysis loop, and the Na(+)-binding loop is primarily responsible for its high specificity of FXa inhibition by a slow- and tight-binding mechanism.